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THE RELIGHTING OF THE BOROUGH OF WANDSWORTH 


By E. J. ELFORD, M.Inst.C.E. 


(Read before the Public Lighting Section on February |8th, 1938.) 


The author has been asked to prepare this paper 
because recently he has been responsible for com- 
pletely relighting, within one year, the highways of 
the largest Metropolitan Borough, having a popula- 
tion of 353,000 and a road mileage of about 250. The 
entire replacement, within so short a period, of the 
lighting system of a large town is somewhat unusual, 
and has been an experience of considerable interest. 
The author finds himself in this position in conse- 
quence of his Councils holding the view that street 
lighting is essentially a part of highway administra- 
tion and should, therefore, be under the control of 
the officer responsible for highways. 

Street lighting should be dealt with not as an in- 
dependent matter, but in conjunction with other 
items of highway administration, including the lay- 
out of roads, traffic signs and signals, refuges, round- 
abouts, tree planting and maintenance, obstruction of 
various kinds, special safety measures, and certainly 
the colour and texture of road surfacing. 

Moreover, the Council were not in sympathy with 
the tendency in some directions to divide the engin- 
eering work into independent watertight departments. 
They considered that general control by a respon- 
sible head, with sectional control under qualified 
assistants with special knowledge of their respective 
sections, made for a higher general standard of 
efficiency and a more balanced administration. 


Local Characteristics. 


The Borough is largely residential, but has 
important industrial and shopping communities, 
and remarkably few slum areas. In some parts 
there are many large old-fashioned houses with big 
gardens, which are being redeveloped either by the 
erection of houses of medium size or blocks of flats. 
What is of considerable interest from a street-lighting 
standpoint is the fact that several of London’s most 
important approach roads bearing immense volumes 
of traffic pass through the borough. In addition, there 
are many miles of tree-lined roads, and roads run- 
ning through or alongside public open spaces, which 
_ give rise to their own particular problems in connec- 
tion with public lighting. 

It may be added that the borough is served by 
three gas and one electricity undertakings. 


Reasons for Relighting. 


About five years before the adoption of the present 
lighting installation, most of the main roads of the 
borough had been relighted to what at that time was 
considered to be quite a good standard—it was cer- 
tainly expensive. As in most other towns, however, 
whilst money was spent comparatively lavishly upon 
main road lighting, the standard of lighting in the 
less important roads was very low. One reason for 
this is that the length of th2 latter is many times that 
of the former, and the cost of any substantial increase 
in the standard of lighting throughout the borough— 
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having regard to other commitments of the Council 
at that time—was considered to be prohibitive. Both 
the Council and the public, however, were dissatis- 
fied with the position, and although some improve- 
ments were effected from time to time, it was not 
until 1936 that the Highways and Lighting Commit- 
tee recommended the Council to undertake the re- 
lighting of the whole of the borough. This had be- 
come less difficult owing to a slight easing of the 
pressure upon the financial resources of the 
Council. Hitherto the whole borough had been 
gas lighted, but the new contracts included a pro- 
portion of electric light. Previously there had been 
no contracts under seal. The arrangement with each 
company dated back many years, and were based 
upon letters passing from time to time. The prices 
and conditions varied in each case. Generally the 
Council supplied and erected the lamp-posts, and the 
company supplied and fixed the lanterns and fittings, 
and laid on the gas. It appears to have been assumed 
that the arrangements would continue for ever, and 
there were no conditions applicable to a change of 
system. The partial change-over to electricity raised 
problems of considerable difficulty, but a spirit of 
sweet reasonableness on both sides enabled these to 
be solved satisfactorily. 


Classification of Roads Relative to Public Lighting. 


This aspect of the subject required much thought 
and it was found that, although certain general lines 
might be laid down in regard to many roads, the 
standard to be adopted demanded individual con- 
sideration. Of course, some roads could be classified 
without hesitation, particularly the most important, 
which were, at once, placed in the highest class, and 
the quiet residential roads which required only the 
lowest class contemplated. But this left a large in- 
termediate number in regard to which a study of 
local conditions had to be made. Many attempts 
have been made to lay down definite rules as to 
classification, but with little success. The classifica- 
tion adopted by the Ministry of Transport for grant 
purposes is often useless when applied to public 
lighting, although, in London, it is safe to assume 
that class A roads should be placed in the highest 
category. Many class B roads should be similarly 
classed. For the majority of unclassified roads the 
lowest grade of es adopted is inadequate, but 
some of these would require grade 2, and a few even 
grade 1. Even classification on the basis of volume 
of traffic may be very misleading. In the author’s 
opinion an intimate personal knowledge of local high- 
way conditions is essential. 


Standards of Lighting Adopted. 


The British Standard Specification for Street 
Lighting was taken as a basis, and much assistance 
was derived from the interim report of the Depart- 
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mental Committee on Street Lighting. Ultimately 
it was decided to adopt three standards, viz.: No. 1 
Class E (0.1 ft.-c.); No. 2 Class F (0.05 ft.-c.); and 
No. 3 Class G (0.02 ft.-c.). In addition, the recom- 
mendations of the interim report of the Departmen- 
tal Committee were largely followed. The com- 
mittee decided in no case to adopt spectacular 
lighting, but to endeavour to secure a standard ade- 
quate for practical purposes in every road in the 
borough. They claim that they have accomplished 
this and therefore fully discharged their respon- 
sibilities as a lighting authority. The aim has been 
to provide lighting adequate for visibility and to 
prevent discomfort consequent upon glare. The 
author believes that vehicle drivers can drive over 
the roads of the borough for long periods in 
safety and perfect comfort—without being acutely 
conscious of the light sources. He feels that 
too little importance is attached to this feature of 
street lighting, including the matter of eye strain. 
It is further claimed that even in Class G roads there 
is no necessity for a careful driver—observing the 
speed limit—to use head-lights under reasonably 
favourable climatic conditions; that pedestrians 
have ample light for safety; and that the lighting is 
sufficient for police supervision. The author sub- 
mits that the only criterion of good lighting is ade- 
quate visibility—without undue glare—having re- 
= to local circumstances, and in his view no 
ighting system which gives this at a reasonable cost 
should be ruied out. Generally, lighting which is 
sufficient for the safety and convenience of the 
vehicular traffic will be adequate for pedestrians and 
the protection of property. 


Conditions of Tenders. 

Tenders were required to include (a) charges for 
the complete installation and (b) annual charges for 
the supply of illuminant, lighting, extinguishing, 
cleaning, and maintenance, for the respective stan- 
dards of lighting specified. The installations were 
to comply with the British Standard Specification, 
and generally the interim report of the Departmen- 
tal Committee was to be observed. Tenders were to 
give particulars of my pen mounting height, 
spacing, and overhang. e cost of reinstatement of 
roads and footpaths was to be included in the price 
of installation, and it was requested that Isofoot 
candle diagrams of intensities at ground level plotted 
to a scale of not less than 10 ft. to an inch should 
accompany the tender. The following information 
was also asked for: The luminous output of the pro- 
posed light sources and the type, rating, and total 
number of gas burners or electric lamps, and par- 
ticulars of reflectors or refractors. e contract 
period was five years and thereafter subject to ter- 
mination upon six months’ notice. The respective 
undertakers were asked to state whether they would 
be — to erect a demonstration installation— 
in each class offered—comprising six consecutive 
lighting units, and to light them during normal hours 
and maintain them for a period of one month. 
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Particulars of Installations Adopted. 

Tenders were received from all the undertakers 
entitled to supply light within the borough. Before 
considering prices the committee invited the under- 
takers to provide demonstration installations. This 
was done, and comparisons were then made of the 
effect and cost of the respective installations. As a 
result of the trial installations the committee came 
to the conclusion that low-pressure gas lighting could 
not, with the fittings offered, compete in Class E and 
upwards with high-pressure gas or electric light. This 
had the effect of eliminating gas for Class E in those 
areas where high-pressure gas was not available. 
They formed the opinion also that the installations 
embodying refractors gave better distribution and 
caused less glare than those using reflectors only. 

After selecting installations in the respective 
classes which were considered satisfactory, it was by 
no means easy to compare cost, as in some cases 
tenders were based upon the purchase outright of the 
installation, whereas in others an annual hire charge 
only was included. If the life of the installation is 


_limited to the period of the contract (five years) the 


hire charge would undoubtedly be the more favour- 
able, but if the life extends substantially beyond that 
eriod, a groaned would be the better bargain. 

Itimately it was decided to accept for Class E light- 
ing in the area of the South Metropolitan Gas Com- 
pany, a high-pressure gas installation upon a hire 

asis, and for the remainder of the borough electric 
lighting, the installations being purchased by the 
Council. For Classes F and G the committee adopted 
low-pressure gas installations on hire, and in one 
small area electric light for Class F. One factor 
which influenced the decision of the committee was 
the absence of high-pressure gas mains in some areas 
and of electricity supply in others. 

Class E.—The high-pressure gas system comprises 
steel columns with gibbett arms providing a mini- 
mum mounting height of 25 ft., and overhang of 5 ft. 
with flat mantle high-pressure gas lamps, 22-in. 
white enamelled reflectors and 8-in. prismatic glass 
refracting bowls. 

In the lower hemisphere the luminous output is 
6,700 lumens, with a normal gas consumption of 18.2 
cubic feet per hour. The installation is guaranteed 
to give Class E illumination, with staggered forma- 
tion and spacing not exceeding 150 ft. 

The electric system comprises steel columns, giving 
a mounting height of 25 ft. and overhang of 5 ft. 
with totally enclosed lanterns, non-axial asymmetric 
refractors, and 500-watt gas-filled lamps, and 
astronomical dial time switches. 

Class E illumination was guaranteed with spacing 
not exceeding 175 ft. 

Having regard to the discussion, taking place at 
that time, in reference to “ test-point measurements,” 
the undertakers agreed that in respect of Class E the 
test-point should be the point at which there appeared 
to be minimum horizontal illumination. 

Class F.—It was not found possible to secure 
uniformity of lanterns and fittings in the gas installa- 
tions for either of classes F or G—mainly because 
the area concerned is served by several different 
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undertakings whose practice differs in some degree 
in regard to detail—but the standard of illumination 
is reasonably uniform. For Class F the installations 
are as follows:— 

Area (a) 5 light No. 2 size gas lamp, fitted with 
raising and lowering gear, steel poles giving a mount- 
ing height of 21 ft. 6 in., and bracket giving over- 
hang ot 4 ft. 6 in. Prismatic glass bowl and dish 
refractors, 5 No. 2 burners; luminous output 2,650 
lumens. Guaranteed to give Class F with maximum 
spacing of 147 ft. 

Area (b) High-pressure gas lamp with two strip 
mantles, steel columns and bracket giving a mount- 
ing height of 18 ft. 6 in. and overhang of 4 ft. 6 in. 
Two 6-in. white enamelled reflectors and 10-in. pris- 
matic glass refracting bowl; luminous output in 
lower hemisphere 2,400 lumens. Stated to give 
Class F at 180 ft. spacing, but guaranteed at 147 ft. 

Class G.—Area (a) 4 light No. 1 size gas lamps 
mounted in wrought iron swan necks on cast iron 
columns, giving mounting height of 14 ft. 9 in., pris- 
matic glass bowl and dish refractors, luminous out- 
put 1,500 lumens. Guaranteed to give Class G with 
maximum spacing of 147 ¢t. 

Area (b) High Pressure gas lamp with one strip 
mantle in swan neck on cast iron columns to give 
mounting height of 14 ft. 6 in. White enamelled re- 
flector and 8 in. prismatic glass refracting bowl, 
luminous output in lower hemisphere 1,200 lumens. 

Stated to give Class G with spacing of 185 ft., but 
guaranteed with 147 ft. 


Considerations Determining Certain Details of 
Installations. 

Mounting Height.—It will be noticed that this var- 
ied from 22 ft. to 25 ft. for Class E; 18 ft. 6 in. to 21 ft. 
for Class F; and 14 ft. 6 in. to 14 ft. 9 in. for Class 
G. These were the heights proposed by the respec- 
tive undertakers, and they were accepted only after 
several inspections had demonstrated that the results 
were satisfactory with the respective installations. 
The mounting height adopted for Class G enabled 
a large number of existing columns belonging to the 
Council to be re-used, thereby effecting a substantial 
economy. 

Overhang. — Class E is 5 ft. and Class F 4 ft. 
6 in. It was found that an overhang of this order 
presented to a driver on each side a bright track im- 
mediately in front of him. It was considered that 
this area of brightness running parallel with and 
adjacent to the kerb is cf great value in the interests 
of safety. In this position also it is less affected by 
distortion due to the camber of the road, and tends 
to keep vehicles to the side of the carriageway, leav- 
ing the centre clear for passing. In addition, it lights 
up the vertical face of the kerb which, if there is no 
overhang, gradually changes alternatively from light 
to dark, the lightest portions being opposite the lamps 
on the other side of the road. The nt ae experience 
during the recent prolonged period of foggy weather 
is that an overhang of this character is a great help 
to drivers when visibility is diminished. 

Overhang has also been found desirable in roads 
having trees on the footways, and the committee de- 
cided that in all tree-lined roads where Class E was 


not required, Class F should be provided. This is 
most important. With overhang of 4 ft. to 6 ft., trees 
can generally be kept trimmed to avoid interference 
with light. For this reason it is unfortunate that only 
two classes are recommended in the Final Report 
issued by the Departmental Committee of the Minis- 
try of Transport. No —— is possible with Class 
B, 13 ft.-15 ft. mounting height. 

The recommendation of the Departmental Commit- 
tee that in all cases lamps at bends should be on the 
outside of the bend has not been rigidly followed. 
Where this has not been done and it has been 
deemed necessary, the spacing of lamps has been re- 
duced. 

Type of Columns.—In dealing with street lighting 
regard should be had to other matters than “ illumin- 
ation.” One matter, which to a highway engineer is 
of importance, is the avoidance of unnecessary ob- 
struction to the free and safe movement of both 
pedestrian and vehicular traffic. Lamp columns are 
necessarily obstructive, and care should be taken 
therefore to avoid any increase of either number or 
diameter beyond what is essential. This appears to 
have been ignored completely in some recent instal- 
lations, in connection with which posts of 15 in. or 
16 in. diameter have been erected in large numbers 
upon footpaths which, without such obstructions, 
were of inadequate width for the volume of traffic, 
and are now positively dangerous. 

One of the most important disadvantages of cen- 
trally suspended lamps is that the number of columns 
is doubled. Highway authorities are spending vast 
sums of money to widen roads, often by a few inches 
only, with the object of increasing public safety, and 
it is regrettable that danger should be caused by un- 
necessary obstructions. 

This matter should be borne in mind also when the 
siting of lighting units is being determined. It may 
be of interest to state that in the different installa- 
tions the number of columns erected exceeded the 
number which would have been required if the nor- 
mal spacing had been maintained throughout, by 
from 6 per cent. to 10 per cent. For instance, where 
the normal spacing was 170 ft. the actual average was 
153 ft. 6 in., and where it was 147 ft. the actual aver- 
age was from 133 ft. 6 in. to 136 ft. 6 in. Gradation 
between streets with higher and lower standards of 
lighting is obtained by reducing spacing at the com- 
mencement of the lower grade streets. 


Difficulties of Installation. 


Street lighting, like other matters of greater im- 
portance, appears to be comparatively simple, viewed 
from an arm chair, or even from an office. It is quite 
a different matter on the job. 

Plans carefully prepared, showing units properly 
spaced with due regard to all the factors suas are 
supposed to be essential in producing a satisfactory 
installation, often have to be scrapped entirely when 
setting out on the ground. The siting of units fre- 


quently becomes a long wearisome process. A side 


road, carriageway entrance, a tree or some other 
overground or some underground obstruction, neces- 
sitating the shifting of a column or the provision of an 
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additional column may invoive re-spacing over a 
mile of road, giving rise to other difficulties. 

It is the practice to set columns back 1 ft. 8in. 
clear of the edge of the kerb—in accordance with a 
Ministry of Transport rule—but even in this position 
there is danger of an open car door coming into con- 
tact with the column, so that care must be taken to 
avoid placing a column where cars are likely to draw 
up. In London, and more or less in other large towns, 
underground obstructions cause serious trouble. 
Many columns have to be provided with special roots 
of curious shape to pass between pipes or ducts, and 
in some cases it is impossible to erect columns any- 
where near the correct position. Often they must be 
placed at the back of the path, and in some cases can 
be erected on one side of the road only. Difficulties 
also arise with overhead wires, bridges, etc. It is 
absurd, therefore, to lay down hard and fast rules 
based upon ideal conditions—there must be fairly 
wide tolerances. In addition to physical difficulties, 
however, personal objections have to be dealt with. 
Numerous complaints are received that the light 
is too bright and people cannot sleep. In the 
latter cases a shade is fixed to cut off direct rays 
from the windows if this can be done without unduly 
impairing the efficiency of the lamp. 


Hours of Lighting. 

There has been some difficulty in bringing into line 
the times of lighting and extinguishing of the 
different installations. High-pressure gas is centrally 
controlled, and the lighting-up time had already been 
fixed by contracts for the supply of gas to high- 
pressure lamps in business premises. The company 
desired also to keep to the same extinguishing time 
for all authorities to which they supply gas for high- 
pressure street lamps. The class E electric lamps 
are controlled by astronomical clocks, and the 
remainder of the lamps by ordinary clock control. 

Until the issue of the Final Report of the Depart- 
ment Committee the lighting hours were 3,900 per 
annum, which was found to be generally satisfac- 
tory, but in view of the recommendation of that com- 
mittee a chart has been prepared based on 4,000 hours 
per annum. The extinguishing by the astronomical 
clocks gave rise to numerous complaints on the 
ground that during winter time the lamps were put 
out too early in the morning. 

The new time chart does not give curves parallel 
to and an equal distance from sunrise and sunset 
throughout the year. Some hours are saved during 
the lightest summer months and these are added to 
the lighting time during the darkest winter months. 
For instance, it is considered that the later extin- 
guishing of lamps during December and January, 
when the sun rises between 7.45 a.m. and 8.6 a.m., and 
both pedestrian and vehicular traffic is heavy, and 
in addition fogs and heavy clouds are prevalent, is of 
real value to the community. Similar considerations 
apply to lighting-up times at that time of the year, 
when sunset occurs during the peak hours of traffic. 
On the other hand, there is no great disadvantage in 
extinguishing somewhat earlier in the summer 
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months when sun rises about 5.0 a.m., and there is 
little vehicular traffic and few, if any, pedestrians. 

The author knows this to be unorthodox, but he 
suggests that it is common sense. 


“ Ilumination ” and “ Visibility.” 

It is generally agreed that, although the British 
Standard Specification for street lighting has been 
of material assistance, it does not provide an effective 
means of assessing what lighting authorities desire 
to purchase, viz., visibility. 

Indeed, there is at present no reliable means of 
measuring visibility, and if there were, it would 
appear to be impracticable to make this quality the 
basis of a contract for street lighting, having regard 
to the effect of a number of factors beyond the control 
of the lighting undertakers. Moreover, some of these 
factors change from time to time in such a manner 
as to substantially alter the standard of visibility. 

The reflecting characteristics of road surfaces 
change, even where the material remains the same. 
For instance, a dead black matt surface often 
changes to a remarkable extent as the result of the 
polishing effect of traffic. 
in gripping the particles, polish their tops and edges 
so that the surface of the road is, in effect, completely 
covered with facets reflecting the light. 

Even a slight change in atmospheric conditions will 
substantially alter the appearance of a road under 
artificial lighting. 

Recently the author made two inspections of the 
Kingston-road within a week, and was struck by the 
difference in the appearance of the lighting, which 
could be attributed only to the fact that on one night 
the road was perfectly dry, whereas on the other 
there was a scarcely perceptible film of moisture. 

It seems to the author that for contract purposes 
test-point illumination must remain the basis, but 
that a number of test points are necessary. It — 
be desirable to divide the road surface between eac 
pair of lamps into zones and to specify the minimum 
and maximum foot-candles to be given at all times, 
so that the distribution may be reasonably satisfac- 
tory. All that a contractor can be expected to do is 
to supply a given amount of light properly distri- 
buted, and it is up to the engineer to specify the 
amount of light necessary for the standard of visi- 
bility required. It is very important, however, that 
the engineer responsible for street lighting should be 
able to compare standards of visibility under vary- 
ing conditions. The author has experimented with a 
set of letters, painted dead black, in an endeavour 
to find a measure of visibility. Three letters were 
used—S, Z, B. These were selected because their 
general outline is not too distinctive, as, for instance, 
in the case of W and O. The letters are 36 in. high 
by 18 in. wide overall. They are placed one at 4 
time on a stand about 6 ft. from the kerb, alternatively 


on each side of the carriageway, at different distances 
from the observers, who stand about 5 ft. from the 


kerb. 


As an example of the results obtained, it was found 


that in Trinity-road (Class E) four observers were 


able independently to distinguish the letters at least 
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500 ft. distant on the near side and 400 ft. on the off 
side. It will, no doubt, be agreed that this indicates 
a high standard of visibility. 

In the opinion of the author the practice of select- 
ing street lighting after the inspection of installa- 
tions by the Lighting Committee will continue in 
many cases. 

Colour of Road Surfaces. 

Much pressure has been brought to bear from time 
to time upon highway engineers to use materials of 
lighter colour for road surfaces as an aid to street 
lighting. 

Those who have inspected the lighting of West 
Hill and Kingston-road will probably have noticed 
that the colour of the surface varies considerably, 
but that this has little or no effect upon the visibility 
afforded by the lighting. After prolonged observa: 
tion the author is of opinion that colour of surface 
is of far less importance in this respect than he 
thought at one time. A slight polish on even a black 
matt surface appears to be of substantially greater 
value. This is seen in both West Hill, where the 
coarse dressing has been down about six months, 
and in Kingston-road, where it was laid over two 
years ago. 

On the other hand, a light coloured surface is of 
considerable value when visibility depends upon 
head lamps. Generally, the most durable materials 
for road surfacing are dark in colour. One exception 
is cement concrete, but there are disadvantages in 
connection with the use of this material for the sur- 
facing of town roads. Moreover, under town condi- 
tions, its surface quickly loses its light appearance. 

The above observations appear to point to the 
desirability of increasing the use of materials of 
lighter colour upon roads outside towns where public 
lighting is either absent or of a low standard. 

Street Refuge Lighting.—It has been the policy of 
the council for some time to provide where possible 
street refuges with illuminated bollards to facilitate 
the safe crossing of carriageways by pedestrians and 
to divide the flow of vehicular traffic. 

On some of these central columns with ordinary 
street lamps were also fixed, but experimentally 


some of the lamps have been provided with a yellow 
band. The utility of this alteration may be judged 
by the fact that at Roehampton Vale in respect of 
four refuges upon which yellow lamps have been 
fixed for nine months, one illuminated bollard only 
was knocked down, whereas during a similar period 
before the lamps were changed six bollards and one 
lamp post were demolished. 

It has been found that refuges are a source 
of danger when a driver, unaware of their presence, 
endeavours to pass another vehicle, and apparently 
these coloured lamps, which usually can be seen 
above other vehicles which would otherwise hide the 
refuge and bollards from view, give drivers the 
necessary warning. 


Kingston-road, Wandsworth. 

The lighting effect in this road was patchy, con- 
siderable dark areas being formed apparently under 
or just beyond the lamps. This was due to incorrect 
focussing of the lanterns aggravated by a rather dark 
matt surface. When four lanterns were refocussed 
so that the maximum candlepower was emitted at 
about 85° from the downward vertical, instead of 
about 75°, the appearance was much more smooth, 
though the road surface is too matt for the best 
results. The author showed both pictorial photo- 
graphs and photographs with superposed brightness 
contours in order to illustrate these results. 

The brightness of the road surface has been shown 
by contours drawn at levels increasing by about 25 
per cent. In the ‘foreground, the brightness of the 
road surface is about four or five times as great 
when the peak candlepower is at 85°. In the back- 
ground it is much more even. 

In the author’s opinion it is doubtful whether 
patchiness of this character has any serious effect 
upon visibility and whether its elimination does jus- 
| any large expenditure. 

he author apologises if the paper appears dis- 
jointed—it has been put together at odd times. He 
has referred to a number of controversial matters 
which he hopes will provoke discussion. 





DISCUSSION 


Dr. S. ENGLISH (president of the society) said that 
he had great pleasure in opening the discussion. He 
often drove through Wandsworth late at night and 
must certainly congratulate the borough on the light- 
ing. One could drive with comfort through the 
streets of Wandsworth. It was common knowledge 
that some roads appeared to be well illuminated 
when dry, but not when wet. In Wandsworth visibi- 
lity was good, even on wet roads. He considered 
visibility the first essential for comfort of driving. In 
Saying this he was speaking primarily as an ordinary 
man rather than expressing the viewpoint of the 
illuminating engineer. Illuminating engineers, he 
thought, tended to look at roads rather than at what 
they could see on them. The Ministry of Transport had 
Suggested that there should be only two classes of 
street lighting. Some illuminating engineers thought 


that there should be an intermediate class for use on 
residential roads where there was a certain amount of 


traffic. At present this type of road had to have 
Class A lighting. 


Mr. P. Goop also expressed approval of the light- 
ing of streets in Wandsworth. He recalled the early 
days of Mr. Trotter’s committee when efforts were 
being made to evolve a basis on which to 
evaluate street lighting. He believed that the 
B.S.I. Committee had done some very _ use- 
ful work. Even to-day, however, one did not know 
the best way to judge street lighting, though the 
“Man in the street” could give a useful indication 
of what was wanted. 


Mr. A. CUNNINGTON said that Mr. Elford had shown 
how very closely the public lighting engineer had to 
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co-operate with the highway engineer. It was inter- 
esting to learn how many extraneous things affected 
the question of lighting. From an inspection of some 
of the new lighting he thought that the main roads 
were very well illuminated, but certain side roads 
were not so good. He instanced Victoria-road where 
use was made of an elaborate refractor in which 
the lighting was concentrated into small pools 
around the sources. Would not the effect have been 
better if simpler fittings had been used at closer 
spacing? Under existing conditions dark spots 
occurred in some places which made visibility very 
difficult. He also criticised the photographs shown 
of this installation. 


Mr. A. G. Hiccins said that it had been a great 
pleasure to work with Mr. Elford and his staff while 
planning part of the lighting of Wandsworth. He 
confirmed some of the practical difficulties to which 
Mr. Elford had made reference in his paper. In one 
road near the Thames throughout practically the 
whole length of the road there was no position in 
which to fix a pole and it was necessary to attach 
fittings to buildings. The high-pressure gas lights 
were mounted 25 ft. high with an overhang of 6 ft. 
—not 22 ft. high with an overhang of 5 ft. He had dis- 
covered that people did not know the reason for the 
yellow bands on the refuges. These would be of 
greater value if their use was universally known. 
Mr. Elford’s report revealed the need for an inter- 
mediate standard of street lighting. Vi¢toria-road 
was the widest road in which a Class G installation 
had been used. Mr. Higgins suggested that an over- 
hang was desirable with a carriage way of over 30 ft., 
but with a height of only 15 ft. it was not feasible. 
A suggestion had been made by Mr. Cunnington 
that lamps should be placed closer together. He 
estimated that this would mean that a further 1,800 
lamps would have to be installed in the borough; this 
on economic grounds might not be possible. 


Mr. P. BaKeER said that Mr. Elford had not referred 
to the question of the staggered arrangement of street 
lighting poles. He preferred to place the poles on 
the outside of bends. Mr. Elford, however, seemed 
to hold the view that the poles should be staggered 
throughout the borough, on the ground that this 
arrangement was preferable during foggy weather. 
He (Mr. Baker) considered that, although lighting 
during foggy periods was doubtless important because 
accidents were then more likely to occur, such acci- 
dents were generally of a very minor character, and 
therefore the best lighting for clear weather should 
be the first consideration. 


Mr. E. Russ said that he would like to know where 
the letters were placed when the visibility test was 
made. He thought 500 ft. rather a long distance for 
distinguishing letters. He considered the yellow 
globes on the refuges very useful, but had not heard 
the precise reason for using them. Were they warn- 
ing signs for the islands? 


Mr. G. L. A. Downtnc said that he was glad to know 
that both in the N.E. andS.W.of thecounty there were 
two bright spots, namely, Hackney and Wandsworth. 


Wandsworth had 250 miles of street lighting and 
Hackney 120 miles. The lighting of the latter was 
accomplished in one year at a cost of £76,000. The 
classification adopted was Class E for main roads and 
Class F and G for side roads. Twenty-eight miles of 
main road were lighted to Class E, twenty miles with 
electric discharge lamps and eight with metal fila- 
ment lamps where no A.C. supply was available. 
There were eighty-eight miles of side street, seventy- 
two with Class G and sixteen with Class F. In Class G 
100-watt coiled-coil metal filament lamps were 
used and in Class F 200-watt single-coil _fila- 
ment lamps were used at 120 ft. spacing. They 
had found that by adopting a specific lamp 


. wattage and height for the poles there was a 


distinct advantage in Class F and G. Only two 
heights of poles were used, namely, 25 ft. for variable 
overhang and 16 ft. for side roads with no overhang. 

He asked whether people realised how much street 
lighting costs, and gave the following approximate 
figures:— 

£415 per annum per mile for “Class D” lighting, 
using 400-watt electric discharge lamps. 

£390 per annum per mile for “ Class E” lighting, 
using 500-watt G.L.S. lamps. 

£186 per mile for “ Class F” lighting, and 

£123 per mile for “ Class G” lighting. 

He gave a caution against over-emphasis of road 
brightness. There were times when there was so 
much traffic on a road that road brightness was of 
minor importance—light from all directions should 
approximate daylight. He mentioned one installation 
using the new luminescent electric discharge lamps. 


Mr. F. C. SmirH said he was interested in Mr. 
Elford’s statement that street lighting should pro- 
vide visibility with comfort, and by comfort he 
understood Mr. Elford to mean absence of the irri- 
tating effects of undue glare. He was also interested 
in one or two remarks made by the author in regard 
to the relationship of the B.S.I. test point and visi- 
bility, and noted that Mr. Elford was careful to 
mention that it was undesirable to place undue 
emphasis on the readings obtained at any one test 
point. The positions at which horizontal illumination 
measurements were made should be chosen with 
care. The snag of correlating visibility with test- 
pint illumination is well known and if one designed 
or a given test-point illumination it did not follow 
that the best results in regard to visibility were 
obtained. Notwithstanding the disadvantages of the 
test-point method no one had been able to propose 
an alternative method which was generally accept- 
able from the point of view of specification and 
contract obligation. Mr. Smith asked Mr. Elford 
whether in view of past experience he still felt the 
test-point illumination formed a reasonable basis 
for comparison between installations. He said he 
thought any road of greater width than 30 ft. would 
benefit by the sources being hung over the carriage- 


way. 

, PTE upon the statement that installations 
appeared to vary from night to night, Mr. Smith said 
that he too had had this experience and had come to 
the conclusion that the question of mist was very 
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DISCUSSION 


important. It was, however, a very complex subject. 
Even a barely perceptible mist could cause quite 
large differences in the appearance of an installation. 
Mr. Elford has spoken of attempts to measure visi- 
bility and had mentioned the use of letters as test 
objects. Since these letters were black and to be seen 
at distances of some 500 ft. it was clear that these 
letters would be seen by silhouette vision. He agreed 
that silhouette vision was of importance where 
traffic was not continuous, but in crowded streets 
direct illumination was often of equal moment. In 
the speaker’s view cut-off fittings had much to com- 
mend them for roads connecting towns and the more 
normal type of distribution was useful for roads 
within the town. 


Mr. MAcDONALD said that his attention had been 
drawn to the possibility of using cut-off lighting. He 
recalled the use of such fittings at the A.P.L.E. Con- 
ference in Folkestone where sources using only six 
mantles gave Class D lighting with spacing of be- 
tween 80 to 90 ft. The effect of this installation was 
very striking when it was approached from other 
roads where the normal type of lamp was adopted. 
The glare from the normal type of lamps terided to 
close the eye and reduce the resultant effect of the 
light on the road. There was no doubt that when 
driving along this particular road the degree of com- 
fort from a shielded source was worth while. This 
type of installation was put up in Folkestone because 
the road was very narrow (25 ft.) and lined with 
trees (which had an overhang of at least 10 ft.) on 
each side. When such conditions existed an over- 
hung type of installation was essential. Mr. Smith 
had mentioned the difficulties resulting from the 
road surface. From observations in Folkestone on 
this comparatively narrow road with the cut-off 
sources there was no difference between the results 
on wet and dry nights. With a visible source, how- 
ever, a very decided: streak was produced. This 
difference might, in this case, be due to the surface 
of the road or the camber. Mr. Macdonald said that 
he would be interested to know whether similar 
experience was available on other roads. 


Mr. C. H. DoBELL said that he was a resident in 
the borough and very much appreciated the way in 
which the streets were lighted. He would like to 
know if Wandsworth was freer from road accidents 
than any other borough in London in view of the 
fact that they had a well-arranged system of pedes- 


trian crossings with illuminated bollards on centre 
island refuges, the illumination of which was, in the 
majority of cases, controlled by light-actuated units. 


Alderman S. Sanpers, J.P., said that the people of 
Wandsworth wanted the borough lighted and wanted 
it done quickly, and he wished to thank Mr. Elford 
for the work he had done. It was an achievement to 
light 240 miles of road in less than twelve months. 
Now that traffic signals had been installed motorists 
tended to avoid the main roads and use the side 


roads. In Wandsworth the side roads had been 
lighted adequately for this traffic. 


The CuHatRMAN (Mr. J. M. Waldram) said that 
nothing had been said about maintenance and he 
thought that the meeting would like to hear more 
on the subject. Throughout the borough he had 
noticed the effect of two types of distribution, both 
by gas and electric sources. The effect was well 
shown in the contoured photographs. Where the 
peak angle was too low a patchy result was obtained 
which was undesirable. He had noticed in Trinity- 
road where, through a change in focussing, both 
types of distribution occurred, that the use of the 
focussed-down distribution giving dark bands across 
the road made it difficult to perceive junctions, 
whereas, with the more uniform lighting which re- 
sulted from focussing-up, they were easily seen. 
Uneven brightness might not reduce the visibility of 
an object, but it might make it less noticeable, an 
effect which might be observed in the art of camou- 
flage. He thought that it occurred when the bright- 
ness pattern conflicted with the outline of the objects 
seen. He agreed with Mr. Smith that mist could 
play an enormous part in affecting visibility and 
appearance, second only to the road surface, and 
observed that some work had already started on it. 
He had noticed positions in Wandsworth where, in 
his opinion, better results would have been obtained 
had the posts been sited on the outside of the bends. 


Mr. E. J. ExLForp, in replying to the discussion, 
said that Dr. English had suggested an intermediate 
class of street lighting. This would certainly 
decrease the cost of lighting a town. The main job 
of the street lighting engineer was to give a reason- 
ably good lighting installation at the lowest possible 
cost. In reply to Mr. Cunnington, he thought that 
the main problem in street lighting was not to light 
the main roads but the miles and miles of third-class 
streets. These were often more dangerous than the 
main roads. The cost of lighting these roads was 
very considerable. 

In reply to Mr. Higgins’s question about yellow 
bands, these were intended to draw attention to the 
fact that there was an obstruction and extra care 
must be exercised. His (Mr. Elford’s) reply to Mr. 
Downing was “ Hackney for high lights, Wandsworth 
for comfort.” There was a tendency to make street 
lighting too complicated. It was necessary to com- 
promise to get a reasonably safe condition at all 
times of the day and at all states of the traffic. He 
did not wish to discuss the question of cost. The 
ideal state was to obtain adequate and uniform light 
without being conscious of the source, as was the 
case with daylight. In reply to Mr. Smith, he said 
that test point illumination with even distribution 
was all that can be asked of contractors. Visibility 
would never make a basis of contract. With regard 
to irregularity of brightness, it was not unpleasant 
to get slight variations in the brightness along the 
road. The proper amount of overhang was a matter 
of opinion. There were many cases where there were 
advantages and disadvantages; again, it was neces- 
sary to compromise to get the best conditions. In 
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reply to Mr. Waldram’s question about junctions, he _ street lighting would be considered. More posts 
had not noticed that slight dark patches made much __ could be provided, but every post was an obstruction. 
difference in the visibility of road junctions. If un- These, and other obstructions added to the difficul- 
limited means were available a different system of ties of the traffic problem. 





Opening Meeting: Tuesday, October IIth 


Members are reminded that the Opening Meeting of the next Session will take place at the 
E.L.M.A. Lighting Service Bureau (2, Savoy Hill, London, W.C.) on Tuesday, October 11th, 
when there will be the usual display of apparatus and equipment illustrating progress in 
illumination and photometry. 


Exhibits will be open for inspection from 4.30 p.m. onwards, and a series of demonstrations 
of outstanding items will take place at 6.30 p.m. 


Suggestions for exhibits of interest can stili be considered. Any members of the Society 
or others who are themselves prepared to contribute to the display, or who can suggest others 
who should be approached, are requested to send in particulars to the Honorary Secretary, 
preferably not later than September 22nd. 


Outstanding novelties and exhibits illustrating results of original research are specially 
desired. 





The Illuminating Engineering Society is not, as a body, responsible for the opinions 
expressed by individual authors or speakers. 


With a view to avoiding possible confusion with other publications, reference to 
these Transactions should be in the form :—*‘ Trans. Illum. Eng. Soc. (London).” 



































